Don't call rexinoids retinoids. Like a younger brother always standing in his big brother's shadow, rexinoids are frequently confused with their retinoid kin, the vitamin A derivatives that have been used in chemotherapy and to quell severe acne, among other things. Those who study rexinoids say few scientists are familiar with this class of compounds that deserves serious attention in chemotherapy and chemoprevention.
"Most people think of rexinoids as just another form of retinoids, but they most emphatically are not so," Brown has studied a selective rexinoid compound called Targretin (bexarotine), which is approved by the U.S. Food and Drug Administration for cutaneous T-cell lymphoma.
In an article published Nov. 15, 2002, in Cancer Research, Brown and his colleagues studied the ability of Targretin to suppress development of breast tumors in the mouse mammary tumor virus-erbB2 transgenic model, a well-documented estrogen receptor (ER)-negative model of breast cancer. The mice were treated for 14 months with high-dose (100mg/kg), low-dose (10mg/kg), or no Targretin. At the end of the study period, all of the control mice had developed tumors, whereas 74% of the low-dose animals and 24% of the high-dose animals developed tumors.
Similar studies looking at the effect of Targretin on ER-positive breast cancer mouse models have shown enough promise that a clinical study is now under way at the Baylor College of Medicine to test its efficacy in inhibiting breast cell growth in women at high risk of breast cancer. Women will receive a month of treatment with Targretin, followed by a breast biopsy that will look for markers of breast cell growth, including growth factors, Cox-2 enzyme, and other biomarkers, said Brown.
About half of the target 100 women have been recruited for the trial, but no preliminary data are available yet. Side effects seen so far include an elevation of blood triglyceride levels in a few patients, Brown said.
"Bringing these novel agents to clinical trials is difficult, and the reason we were able to do this is this particular agent [Targretin] was already being tested in treatment protocols," said Brown. "Not everyone should take RXR ligands, but I think they are ready for prime time in high-risk individuals."
Sporn is already looking ahead to what seems to be the most promising future for rexinoids: in combination therapy with other drugs.
In a study published May 15 in Cancer Research, Sporn and his colleagues reported that the SERM arzoxifene and the selective rexinoid LG100268, made by Ligand Pharmaceuticals Inc., work cooperatively to induce apoptosis of cancerous breast cells and to dramatically shrink tumors in an ER-positive rat model.
"We see the emergence of a new activity by this combination [of arzoxifene and LG100268]," he said. "Neither induce apoptosis alone, but the combination of the two is strongly N E W S apoptotic. The combination makes tumors disappear."
To try to understand the mechanism behind this synergistic effect, Sporn and his colleagues studied levels of caspase 3, a marker of apoptosis. The level of caspase 3 increased substantially in tumor samples after 1 week of treatment with both agents, but not after treatment with either agent by itself.
Sporn reported that arzoxifene stimulated transforming growth factor β3, a known inducer of apoptosis, but this induction alone was not sufficient to induce apoptosis in the rat cell model. But work in Sporn's laboratory showed that the synergistic effect of LG100268 with arzoxifene could be explained by data showing that LG100268 inhibits the cell survival pathways involving PI3K and nuclear factor κB, which, when active, can be a "back door to turn off apoptosis," he said. "Our studies show [LG100268] can reverse that."
In a separate prevention protocol published in the same paper and presented at the meeting, Sporn found that there was a dramatic reduction in tumor volume in tumor-bearing rats after three courses of treatment with arzoxifene and LG100268. One or two courses of the treatment had an intermediate effect. "It's already clear that the rexinoids, when used in combination, at least in experimental animals, offer not just a possibility but a demonstration of prevention of ER-negative breast cancer," said Sporn. "Whether that can be extrapolated into a human clinical trial remains to be seen.
"Maybe we don't need to give people preventative drugs forever if we can cause enough premalignant cells to undergo apoptosis," continued Sporn. "Intermittent administration of drugs is standard protocol in almost all chemotherapy, and why we haven't adopted that yet in our chemoprevention studies I really don't know." He suggested his methodology may be the first wave in a whole new way to think about cancer prevention.
"Giving these two agents together you have the exciting possibility that you could actually induce apoptosis of precancerous cells and consequently only have to give these two agents together for a relatively short period of time," said Carol Fabian, M.D., director of the Breast Cancer Prevention Center at the University of Kansas Medical Center in Kansas City.
Sporn and Fabian have discussed the possibility of doing a phase II clinical trial with a SERM and a rexinoid, but they have run into a stumbling block in getting the makers of the drugs to work together to design such a trial, said Sporn.
"I don't think there's a real problem with two companies working together to bring a combination therapy forward," said Bill Lamph, associate director of molecular oncology at Ligand Pharmaceuticals and lead investigator for the company's rexinoid program. "It's just a matter of timing. Everybody is running into this wall of asking, 'will this take 10 years or 20 years,' and companies just don't have the ability to make those kinds of investments."
Fabian, who is the lead investigator in an ongoing phase II chemoprevention study of the Cox-2 inhibitor celecoxib for the prevention of ER-negative breast cancer, agreed that often compounds that look promising for prevention never get tested.
"It sounds so simple until you try to start doing these kinds of trials," she said. "I just think we need to get to a point in this country where the [National Cancer Institute] takes over [testing] the drugs that have been developed by individuals or drug companies that are very interesting for prevention in combination because the drug companies themselves are not going to make the investment."
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